Wind Harves International

November 30, 2012
Attn: Nick Whitney:

Regarding the possible placement of wind turbines in the Coastal Zone; | should
alert you to the bias our Company has about this potential. We have all been
very personally involved over the years with the protection of the California
Coastal Zone. Many of our key backers supported and were deeply involved
with the state wide Proposition # 20 in the early 1970s. | served as full time co-
chairman of the Costal Protection plan and have been committed to continued
protection after the victory in that election.

We have strong opinions about the proper placement of wind turbines and would
not recommend any such installation in the areas you are concerned about. |
think it is important that there is an understanding of the key issues about any
and all wind turbine installations. The most critical issue is the availabie
‘resource’ and the proper infrastructure that will allow wind turbines to function
properly and to provide the most clean energy possible.

Wind energy is different in that the energy is a ‘cubic function’ of the wind
speed. That means simply; that every 3 % mile per hour increase of wind speed
will double the output of electricity. An example- at a 15 mph site of proven
annual average wind speed a turbine would produce $50,000 worth of electricity.
But, at 1872 mph the turbine would produce $100,000 worth of electricity! It must
be noted that the wind speed must be calculated on a proven annual average
basis.

It should be noted that our CEO/inventor was the Mgr. of the Calif. Energy
Commission and was responsible for initiating the wind farm concept. This
approach has been copied world wide. In his experience the key to having a
successful wind project is the proper resource plus the relevant infrastructure in
place. This means having proven wind speeds of at least 15 mph [or more]
annually; plus the electrical grid close nearby and easy access to roads; plus
sites that are easy for installation. It is very apparent these key requirements are
not in the coastal zone under consideration. We have observed too many wind
turbine firms go bankrupt by not paying very close and serious attention to these
requirements.

There are too many other areas in the U.S. where the conditions are appropriate
for large scale wind turbine installations which ultimately will provide America
with a major source of clean energy. That is why the area from Texas up to the
Canadian border is termed the ‘Saudi Arabia ‘ of America for wind energy!



I hope this helps in your efforts to protect an area that should remain as pristine
as possible.

George Wagner

Wind Harvest International

11431 Highway One, Suite 12

P.O. Box 358

Point Reyes Station, CA 94956-0358 USA
Tel - 415 663-8565

Fax - 415 663-8526
gwagner@windharvest.com

Skype: ptreyesharvest




The forefathers of the various bodies of decision makers, that you are a part of today,
were prophetic and sacrificed much in the way of nominal rewards to protect this county and the
coast of this state from senseless exploitation in the vein of profiteering. We have a responsibility
to echo their convictions and preserve this area, as they did for us, to fight for now. The Wind
Industry has a commitment to their investors and their wallets and a total disregard for the value
of this entire area. Embracing this industry and the failure it has been for almost 40 years is an
unconscionable course to take without any real guarantee of benefit, on any scale remotely
equivalent to what is in jeopardy. All anybody has to do is truly investigate this scam for what it
really is ... a S-WIND-le. Somehow it appears that this hasn’t happened, and what will result is
something you will not be proud of having supported. Mr. Kinsey said it well, please be advised.



Jan. 1, every family in America
will see their taxes automatically
g0 up.»

He went on: “A typical middle-
class family of four would see its
income taxes go up by $2,200.
That’s $2,200 out of people’s
pockets. That means less money
for buying groceries, less money
for filling prescriptions, less
money for buying diapers. It
means a tougher choice between
paying the rent and paying tu-
ition. And middle-class families

those Bush tax cuts are vital for
America’s middle class—and
claims that the opposition to
middle-class tax cuts proposed
and put into law mainly by
Republicans comes from . . .
Republicans.

Perhaps the American people
will accept this new Obama story
line. If so, it will be because after
years of assailing the GOP as the
party of the plutocracy, this is
the first time the American peo-
ple have heard Mr. Obama or any

Sen. Harry Reid of Nevada,
Ms. Pelosi’s counterpart in the
Senate leadership, voiced a
similar complaint. Republicans,
he said, “drew up their program
to benefit the very, very, very
few and eliminate the majority
from any”’—yes, any—“benefit of
these tax cuts.” In November
2008, he described the Bush
economy as “built on a founda-
tion for eight years that basically
just value[s] tax cuts for the very
wealthiest.”

Don’t expect the admission
that the Bush cuts are vital to
the middle class to provoke any
challenges at the president’s next
press conference. Like the asser-
tion that Republicans hate
women, the GOP preference for
tax cuts for the rich at the
expense of the middle class has
become accepted scientific fact.
Even when President Obama
himself shows just how wrong
that is.

Write to MainStreet@wsj.com

Welcome to the Salazar Wilderness

By Michael Moritz

fter a seaside area has been

designated as wilderness,

when is it considered pris-
tine enough by Washington’s stan-
dards? Is it after airplanes have
been banned from flying over it?
After electricity pylons and tele-
phone cables have been removed,
cars and bikers prohibited, the
roads torn up? When hikers are
forbidden access to trails, and
kayakers, sailors and snorkelers
banished from the water? When
eucalyptus trees and other foreign
species are eradicated? Or only
after Miwok Indians’ arrowheads
have been excavated and placed in
a museum?

Apparently it is none of the
above, at least according to
Secretary of the Interior Ken
Salazar. Instead, he seems to
think that turning a tiny portion
of the lovely coastline of Califor-
nia’s Marin County (part of the
National Seashore) into the first
marine wilderness in the conti-
nental United States also requires
destroying a family-run oyster
operation that has conducted
business in the same spot for
eight decades.

So Mr. Salazar recently ordered
the busmess to close w1th1n 90

days—a decision that will spell
ruin for the Lunny family, owners
of Drake’s Bay Oyster Farm,
which supplies 40% of Califor-
nia’s oysters.

The Lunny family, which has
made major improvements to the
farm operation it took over in
2004, has been hounded for

Shame on the Interior
Department for trying

to drum a family-owned
enterprise out of business.

years by a National Park Service
with a vendetta so chilling that
any rancher on federal lands
should be alarmed. Goaded by a
clutch of environmental groups,
the Park Service has resorted to

tactics that might have come -

straight from Nixon’s dirty-tricks
department. For instance, the
Park Service alleged that the
farm’s oyster boats disturbed the
quiet of the area, but the mea-
surements used were revealed to
have been taken in New Jersey—
and involved jet skis.

For years, Park Service officials
have colluded with the California

Coastal Commission to hammer
the small oyster company with al-
legations about purported abuses
and violations of some of the
many overlapping, confusing and
contradictory permits with which
it is supposed to comply.

California Sen. Dianne Fein-
stein has for years been sound-
ing the alarm about the behavior
of the Park Service. In a May let-
ter to the California Fish and
Game Commission, she outlined
her worries—including a mention
of the jet-ski episode—and said:
“] became concerned about this is-
sue when I found that the science
regarding the impacts of the
oyster farm had been manipulated,
and that the oyster farm operator
had been treated in a biased and
unfair manner. The Park Service
has repeatedly misrepresented the
scientific record since 2006 to
portray the farm as environ-
mentally harmful, and it is my
belief that the Park Service is
doing everything it can to justify
ending the oyster farm’s opera-
tions.”

Unable to use its doctored
studies to close the farm, the
Park Service changed tack and
resorted to even more dubious
arguments. It claimed that a
lease signed 40 years ago wasn’t

renewable. There are only two

. snags with this argument.

First, the lease doesn’t say
that it isn’t renewable. Second,
the congressmen who helped
form the Point Reyes National
Seashore have firmly stated that
their intention was to ensure the
continued operation of the small
farms that were occupying the
land. Yet the Interior Department
has ignored the statements of
former California Reps. Pete
McCloskey (no staunch right-
winger, by the way, but a pro-
choice advocate and backer of
stem-cell research and assisted
suicide) and John Burton (a
former California Democratic
Party chairman).

The Park Service ignored
another inconvenient fact: It
doesn’t control fishing rights in
the disputed area. Those are
controlled by the State of Cali-
fornia. So last week the Lunnys
sued Mr. Salazar, the Department
of the Interior, the National Park
Service and its director. Now a
U.S. judge gets to decide
whether the federal government

- can bully this small business out

of existence.

Mr. Morttz is chairman of
Sequo' C 1

Russza and the Threat to the West.”

based on maximzing the resources tnat tie siate cuwd
extract from the peasant population.

Here Gaidar is echoing a point that has been ably
made at greater length by the historian Alexander
Etkind of Cambridge University. The natural abundance
of Russia—furs and forests in the past, mineral
resources later—encourages rulers to loot their countr:
by “internal colonization” rather than to develop it.

In the years before the Russian Revolution, Gaidar
argues, the country was beginning to shed the burden
its past, with urbanization and fast economic growth
narrowing the gap with Europe. But communist
economics brought a sharply different course, marked
the state ownership of property, the bureaucratic
allocation of resources, forced industrialization,
militarism an&ruthless political repression.

The economic growth that followed the revolution
was fitful and unsustainable, Gaidar notes, recapitulati
a theme of his earlier book, “Collapse of an Empire”
(published in English in 2007). In “Russia: A Long Viev
he turns quickly to the months after the Soviet collaps
citing the graphic memorandums about impending
famine and social breakdown that piled up on his desk
in November 1991. He rebuts several ideas about what
happened at that time, including the bogus claim that
economic reform caused the crisis—i.e., that price
liberalization, monetary stabilization and privatization
resulted in a catastrophic fall in output.

Such a claim, Gaidar says, comes from viewing the
problem the wrong way round. Soviet money wasn’t
real money, just as Soviet output wasn’t real
production. The economy created goods and services
that nobody wanted via processes that destroyed val
rather than creating it. Ending phony incentives to
produce was bound to send recorded output crashing
down. Reform was necessary because the Soviet
leadership had bequeathed a crisis that threatened t
country’s very existence.

Gaidar concludes by assessing Russia’s current
leadership. “It is not hard to be popular and have
political support,” he writes, “when you have ten year:
of growth of real income at 10 percent a year.” But the
era is over. The regime must now choose between
repression (“tempting but suicidal”) and what he calls
“regulated liberalization.” In particular, he argues that
Russia needs to restore freedom of speech, open up it
process of decision-making, institute an independent
judiciary and wage a “war on corruption.” Taiwan, Sp:
and Chile, he says, offer examples of how to do it. It
would be a task worthy of Gaidar’s own talents, if onl;
he were around to offer them.

Mr. Lucas is the author of “Deception,” a new book
Russian espionage, and “The New Cold War: Putin’s
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Japan, and Europe, we now have sollid ﬁeld data indicating th}jt
(1) the benefits of solar cells are insxgmﬁc_ar?t C-om.pared to tbe
expense of realizing them, (2) the risks and limitations ’are sub-
stantial, and (3) the solar forecast isn’t as sunny as we’ve been
led to believe. . ,
Considering the extreme risks and limitations of today’s so-
lar technologies, the notion that they could create any sort of
challenge to the fossil-fuel establishme.nt starts to appear not
merely optimistic, but delusional. It’s like believing th?}t new
parasail designs could form a challenge to the corr.xmermal air-
line industry. Perhaps the only way we could believe such an
outlandish thought is if we are told it over, :fmd over, and over
again. In part, this is what has happened. Since we were chil-
dren, we’ve been promised by educators, parents, environmen-
tal groups, journalists, and television reporters that solar pho-
tovoltaics will have a meaningful impact on our energy system.
The only difference today is that these fairy tales come funded
through high-priced political campaigns and the advertising bud-
gets of Bp, Shell, Walmart, Whole Foods, and numerous other
rporations.
COS}:ﬂar cells shine brightly within t1e idealism of textbooks and
the glossy pages of environmental magazines, but real-worlld ex-
periences reveal a scattered collection of 81.d.e effects and limita-
tions that rarely mature into attractve realities. There are many
routes to a more durable, just, and prosperous energy syster, bu,t
the glitzy path carved outby todav’s archaic solar cells doesn’t

appear to be one of them.

Seductive Futures

2. Wind Power’s Flurry of Limitations

Evidence conforms to conceptions just as often
as conceptions conform to evidence. —Ludwik

Fleck, Genesis and Development of a Scientific Fact

By the end of grade school, my mother maintains,
I had attempted to deconstruct everything in the
house at least once (including a squirrel that fell
to its death on the front walk). Somewhere in
the fog of my childhood, I shifted from decon-
struction to construction, and one of my earliest
machinations was a windmill, inspired by a dusty
three-foot-diameter turbine blade laying idle in
the garage thanks to my father’s job at a fan-
and-turbine manufacturer. Fortunately, the tur-
bine’s hub screws fit snugly around a found steel
pipe, which formed a relatively solid, if rusty, axle
for the contraption. I mounted the axle in wood
rather than steel, since my parents had neglected
to teach me to weld. There were no bearings, but
I dusted the naked holes with powdered graph-

ite for lubrication; I was serious. Lacking the re-

sources to design a tower, a wood picnic table in

the backyard proved sufficient.

Some subsequent day, as cool winds ripped

leaves from surrounding oak trees and threw them
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at passersby, 1 hauled the rickety contraption from the garage to
the picnic table, exposed nails and all. 1 first pulled the wooden
mount up onto the table, weighing it down with bricks and other
heavy objects. I then inserted the axle-and-turbine assembly.
The already rotating blades hovered out over the table’s edge,
but there was little time to appreciate my work. Before the lock
pin was properly secured, the heavy blade had already begun
to spin uncomfortably fast. Only at that moment did it become
apparent that 1 had neglected to install a braking mechanism,
but it was too late.

I removed a brick from the base and pressed it against the
rotating axle to slow it down, pushing with all my might. The
axle hissed as the blades effortlessly accumulated greater speed.
1 jumped back when the axle’s partially engaged lockpin flew
out. The picnic table vibrated as the dull black blades melted into
a grayish blur. The steel sails thumped through the air with a
quickening rthythm of what in essence had become an upended
lawnmower shrieking the song of a helicopter carrying a hun-
dred cats in heat. What happened thereafter can only be deduced,
because by the time the howling and clamor came to an abrupt
end, my adrenaline-filled legs had already carried me well be-
yond the far side of the house.

[ returned to find an empty picnic table in flames.

Now, if you can imagine a force ten thousand times as strong,
you’ll begin to appreciate the power of modern wind turbines,
weighing in at 750 tons and with blade sweeps wider than eleven
full-size school buses parked end-to-end.'

Like solar cells, wind turbines run on a freely available re-
source that is exhibiting no signs of depletion. Unlike solar cells,
though, wind turbines are economical—just a sixth the cost of
photovoltaics, according to an HssC bank study. Proponents in-
sist that wind power’s costs have reached parity with natural-gas
electrical generation. Coal-fired electricity is still less expensive,
but if a carbon tax of about thirty dollars per ton s figured into

Seductive Futures

/'/-lluzrauon. 2: An imposing scale Raising a blade assembly at
night outside Brunsbiittel, Germany, with a second tower in
the background. The turbine sits on 1,700 cubic yards of con-
crete with [orty anchors each driven eighty feet into the earth

(Photo by Jan Oelker, courtesy of Repower Systems AG) '



the equation, proponents insist that wind achieves parity with

coal as well. Either way, wind turbines seem far more pleasant
as they sit in fields and simply whirl away.-

Today’s wind turbines are specially designed for their task
and as a result are far more technologically advanced than even
those built a decade ago. New composites enable the spinning
arms to reach farther and grab more wind while remaining flex-
ible enough to survive forceful gusts. New turbines are also
more reliable. In 2002, about 15 percent of turbines were out of
commission at any given fime for maintenance or repair; now

Jowntime has dropped below 3 percent. Whereas a coal or nu-
clear plant mishap could slash output dramatically or even com-
pletely, wind farms can still pump out electricity even as indi-
vidual turbines cycle through maintenance. Similarly, new wind
farms start to produce power Jong before they are complete. A
half-finished nuclear plant might be an economic boondoggle,
but a half-finished wind farm is merely one that produces half
the power. Adding capacity Jater is as simple as adding more
tuibines. Farmers who are willing to give up a quarter of an
acre to mount a large turbine in their fields can expect to make
about ten thousand dollars per year in profit without interrupt-
ing cultivation of the surrounding land. That’s not bad consid-
ering the same plot seeded with corn would net just three hun-
dred dollars’ worth of bioethanol.’

At first glance, deploying wind turbines on a global scale does
not apparently pose much of a challenge, at least not an insur-
mountable one. It seems that no matter what yardstick we use,
wind power is simply the perfect solution.

If only it were that simple.

Wind Power in Sixty Seconds or Less

As our sun heats the earth’s lower atmosphere, pockets of hotair
sise and cooler air rushes in to £ill the void. This creates wind.

For over two thousand years humans harnessed wind for pump
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ing water, grinding grain, and even transatlantic travel. In fa
wind power was once a primary component of the gl.obal eCt>
ergy supply. No more. The Industrial Revolution (which E
just as easily have been dubbed the Coal Revoluti ol
jost s caslly e . duk on) toppled
power’s reign. Shipbuilders replaced masts with coal-fired
steam engines. Farmers abandoned windmills for pumps that
ran on ‘convenient fossil fuels. Eventually, industrialists ?ed th
frail W1-nd—power movement to its grave, and gave it a sh y
dThzre it would lie, dead and forgotten, for well over a }?:rf :
red yea i 1 i
Pecte}; : ZZI lii:il.one crisp fall day when something most unex-
A hundred years is a short beat in the history of humans b
rather lejngthy period in their history of industrializatior;s : tg
when wind power was eventually exhumed, it found itseif i
muc.h—altered world, one that was almost e;tirely ower dlrll)a
fossil fuels. Thﬂere were many more humans living at rIzluch hf; he};
Ztlanda.rds of living. A group of them was rather panicked fver
e actions of an association called the Organization of Arab P
_ tr.oleum Exporting Countries (opec). The scoundrels had de—
cided to turn off their fossil-fuel spigot. e
Po'fvilf ;iﬁ;f;j;sgzui e;972fm?r1;ed the resurrection of wind
- Poli off wind power, dressed iti
collared shirt, and shoved it into the limefi ht as the proptious
Z;;(:}rl :f e}r)lergy independence. Wind powegr was Worfs);(i););g(;f
o ml:}:; : 1th }r:owhere more tha).jx in California. During the great
D ol tde early 19.805, California housed nearly 9o percent
v n —gfeneratlon c?piilcity, fueled by tax subsidies and
ey hzd 3se .ohsunny optimism.* And since the windmill in~
A, anished ?ong ago, fabricators cobbled together the
odgevod es nfluch like the one of my youth, with an existing
e indui: o parts already available from shipbuilders and
Gustries. Perhaps predictably, when the oil started
W again, political support for wind s wance
ol e ‘ nd energy subsidies waned.
y vanished altogether. But now, with so many

Wind Power’s Flurry of Limitations
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humans using so much energy, it wouldn’tbe another hundred
years before they would call on wind power again.

During the first decade of the twenty-first century, oil prices
skyrocketed. But another phenomenon shot up faster: media
and political reporting on wind energy.® For every doubling of
oil prices, media coverage of wind power tripled. Capacity grew
too—as much as 30 percent annually. But at the end of the de-
cade, an economic crisis smacked wind down again. Wind proj-
ects across the planet were cancelled, signaled most prominently
by the flapping coat tails of energy tycoon T. Boone Pickens, as
he fled from his promise to build massive wind farms in Texas.
Financial turmoil further embrittled the fragile balance sheets
of turbine manufacturers until orders began to stabilize again
around 2011.

By 2012, worldwide wind-power generation capacity had sur-
passed two hundred gigawatts—many times the capacity of so-
lar photovoltaics but not enough to fulfill even a single percent
of global energy demand. We have thrice witnessed the for-
tunes of wind shifting in the industry’s sail and we may find the
future of wind power to be similarly constrained, as its detrac-
tors are raring to'point out.

The Detractors

A boot tumbling around in a clothes dryer—that’s how residents
of Cape Cod describe the wind turbine whining and thumping
that keeps them awake at night and gives them headaches dur-
ing the day. One wind turbine engineering manual confirms that
this noise, produced when blades swoop by the tower, can reach
one hundred decibels, or about as loud as a car alarm. Multiple
turbines can orchestrate an additive effect that is especially mad-
dening to nearby residents. The fact that there is already a con-
dition recognized as “wind turbine syndrome” testifies to the se-
riousness of their protest. In addition to noise, detractors point

to various other grievances. For instance, turbine blades occa-.

sionally ice up, dropping or throwing ice at up to two hundred
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miles per hour. They may also toss a blade or two, creating a
danger zone within a radius of half a mile. Beyond this zone,
residents are relatively safe from harm, and outside a one-mile
radius the racket of wind turbines diminishes to the level of a
quiet conversation. Ideally energy firms would not build wind
turbines near homes and businesses but many of the other prime
windy locations are already taken, geologically unstable, inac-
cessible, or lie within protected lands such as national parks. As
a result, desperate wind power developers are already pushing
their turbines both closer to communities and out into the sea,
a hint as to limitations ahead.

Wind farm opponents tend to arise from one of two groupings,
which are not always so easily distinguished from one another.
The first are the hundreds of NIMBY (Not in My Backyard) or-
ganizations. NIMBY activists live near beautiful pastures, moun-
tain ridges, and other sights they’d prefer to pass on to their chil-
dren untarnished. They rarely have an economic interest (or
anything else to gain) by erecting lines of wind turbines across
their landscapes, each taller than the statue of liberty. Can we
really blame them for being upset? Generating the power of a
single coal plant would require a line of turbines over one hun-
dred miles long. In a New York Times editorial, Robert F. Ken-
nedy Jr. declared,

I wouldn’t build a wind farm in Yosemite Park. Nor would I
build one on Nantucket Sound. . . . Hundreds of flashing lights
to warn airplanes away from the turbines will steal the stars and
nighttime views. The noise of the turbines will be audible on-
shore. A transformer substation rising roo feet above the sound

foould house giant helicopter pads and 40,000 gallons of poten-
tially hazardous oil.”

Kennedy and other politically well-connected residents of the
Sound echo concerns voiced around the world. Even in Eu-
Ope, where residents generally support wind power, locals of-
en squash plans to build the rotating giants. In the Netherlands,

Wind Power’s Flurry of Limitations

37



38

local planning departments have denied up to 75 percent of wind
project proposals.®
The second group of wind detractors is an unofficial assem-
blage of coal, nuclear power, and utility companies happy to keep
things just as they are. Contrary to public opinion, they aren’t
t0o concerned about wind turbines eroding their market share.
They’re far more concerned that legislators will hand over their
subsidies to wind-farm developers or institute associated reg-
ulations. These mainstay interests occasionally speak through
their cros or public relations departments but their views more
frequently flow to the media via a less transparent route inter-
ceded by think tanks and interest groups. The Cato Institute has
taken aim at wind power for over a decade, and their criticisms
have been published in The National Review, Marketplace, the
Washington Times, and usa Today. The Centre for Policy Stud-
ies, founded in part by Margaret Thatcher, has done the same. A
keen eye can identify these corporate perspectives, which em-
anate in the form of white papers, newspaper articles, research
reports, letters to the editor, and op-eds because they all have
one distinct marking in common. They invariably conclude with
policy recommendations calling on public and legislative sup-
port for our friends in the fossil-fuel and nuclear industries.
NIMBY groups have found a strange bedfellow in these corpo-
rate energy giants. Each faction is more than willing to evoke
wind power drawbacks that the other develops. Environmental-
ists sometimes find themselves caught in the mix. For instance,
during the 1980s, the Sierra Club rose in opposition to a wind
farm proposed for California’s Tejon Pass, citing risks to the
California condor, an extinct bird in the wild that biologists were
planning to reestablish from a small captive population. A Si-
erra Club representative quipped that the turbines were “Cui-
sinarts of the sky,” and the label stuck. Our detractors passion-
ately cite the dangers to birds and bats as giant blades weighing
several tons, their tips moving at two hundred miles per hour,
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spin within flight paths. However, newer turbine models spin
more slowly, making them less a threat. Their smooth towers
are less appealing for nesting than the latticed towers of earlier
designs. According to one study, each turbine kills about 2.3
birds per year, which, even when multiplied by ten thousand
turbines, is a relatively small number compared to the four mil-
lion birds that crash into communication towers annually, or the
hundreds of millions killed by house cats and windows every
year.” Even the Sierra Club no longer seems overly concerned,
pointing out that progress is being made to protect many bird
habitats and that turbine-related death “pales in comparison to
the number of birds and other creatures that would be killed by
catastrophic global warming.”'® The Sierra Club’s new positive
spin on wind turbines is indicative of a shift in focus within the
mainstream environmental movement—toward a notion that
technologies such as wind turbines will mitigate climate change

and related environmental threats posed by coal-fired power

plants. Ahead, we’ll consider why this is a frightfully careless

assumption to make.

. Detractors also cite wind turbines’ less-well-known propen-
sity to chop and distort radio, television, radar, and aviation
signals in the same way a fan blade can chop up a voice. The
United Kingdom has blocked several proposals for offshore wind
farms, citing concerns about electromagnetic interference." The
130-turbine Nantucket Sound project (known as the Cape Wind
,, ;PrOject) stumbled in 2009 when the Federal Aviation Admin-
1str2}tion (Fa4) claimed the offshore wind farm would interrupt
avigation signals. Faa regulators insisted the developer pay
1.5 million to upgrade the radar system at Massachusetts Mili-
ary Reservation or, if the upgrade could not solve the interfer-
.nce problem, pay $12 million to $15 million to construct an en-
rely new radar facility elsewhere.’2 A large expense to be sure
Utnotan insurmountable cost for a large wind-farm developer?
Other wind-farm risks are not so easily reconciled.

Wind Power’s Flurry of Limitations
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inforest Roads offer easy
dway backbone
supports emerging ribs of access roads, which are dissolving
* this rainforest from the inside. (Image courtesy of Jacques
Descloitres, mopis Land Rapid Response Team, NASA/GSFC)

Jllustration 3: Road infiltrates a rain
access to loggers and poachers. Here 2 roa

For instance, if you view satellite images of the Brazilian state
of Para, you'll see strange brownish formations of barren land
that look like gargantuan fish skeletons stretching into the lush
rainforest. These are roads. A full 80 perceht of deforestation
in thirty miles of a road. Many of the planet’s stron-
dges. In order to transport fifty-
_foot blades to these sites, wind
s of land, often

occurs with
gest winds rip across forested ri
ton generator modules and 160
developers cut new roads. They also clear strip
stretching over great distances, for power lines and transform-
ers.” These provide easy access 10 poachers as well as loggers,
Jegal and illegal alike. Since deforestation degrades biodiversity,
threatens local livelihoods, jeopardizes environmental services,
and represents about 20 percent of gree
this is no small concern.

Considering Carbon

The presumed carbon benefits of are
lessly situated, could be entirely wipe
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nhouse gas emissions,

mote wind farm, if thought-
d out by the destructive im-

p;ct of the deforestation surrounding it—a humbling reminder
that the technologies we c
reate are only as durable as
the
we create for them. o
Wind propox.lents are keen to proclaim that their turbines don’t
spew carbon dioxide. This is correct, but it is the answer to the
. , .
wron;i question. We’ll consider some more revealing questions
b - - -
sooz, ut let’s begin with a basic one: turbines may not exhaust
.co, ut what about the total carbon footprint of the mining, build
- N - - - ? B
ing, ?ransportmg, installing, clearing, maintaining, and decom
missioni iviti i ; i
ioning activities supporting them? Fossil fuels (including
>

e}‘atior_ls. The largest and most efficient turbines rest upon-
sive carbon-intensive concrete bases, which support fhe }ZT;—
ing towers and (usually) prevent them from toppling in heav .
Wmd's. Any thoughtful consideration of the carbon implicati d
of wind turbines should acknowledge these activitiesp o
Nevertheless, carbon footprint calculations can be ratiier shift 7
even silly at times, despite their distinguished columns of lniy—’
m-erlca.l support. They hinge on human assumptions and sim
phﬁcan(?ns. They ignore the numerous other harms of ener .
producuon,.use, and distribution. They say nothing of oli;gi}-’
: zal, economic, and social contexts. They offer only the m}))st
Imentary place to szarz. -
. ilf;n;ifK leade.r of Parliarpent David Cameron installed
o fromf:ocr)ln h}s London home, winning him positive re-
el no;ss‘eurg. However symbolically valuable, it
oo Thatfas (1)) time, money, and energy according to car-
o s ecjazse home':s, trees, towers, and other struc-
e i€ e aX ow?v,‘ which too o.ften leaves the turbines
i pin. .Brmsh s'tudy claims that a third of small
' ine Jocations in the windy coastal city of Portsmouth
ol ch:;r_ Zofri lotfi th::h ciazlbon footprint invested to build and in-
g o-thirds of Manchester’s wind turbines leave
es with a higher carbon footprint, not a lower one. "
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Forceful gusts can whip wind shears up and around buildings,
resulting in cracked blades or even catastrophic system failure.”
The unexpected disintegration of a turbine with blades approach-
ing the size and rotational velocity of a helicopter rotor could
understandably produce significant damage anywhere, butina
city these harms become especially alarming. A single failure can
take down power lines, tear through buildings, and pose obvi-
ous risks to residents. In practice, there are so many challenges
to installing wind turbines on buildings, such as noise, insurance,
and structural issues, that Mike Bergey, founder of aprominent
rurbine manufacturer, stated he wished people would stop ask-
ing him “about mounting turbines on buildings.”"¢

Lifecycle calculations reveal that wind power technologies ac-

tually rely heavily on fossil fuels (which is partly why their costs
have dramatically increased over the last decade). In practice,
this leaves so-called renewable wind power as a mere fossil-fuel
hybrid. This spurs some questions. First, if fossil-fuel and raw-
material prices pull up turbine costs, to what degree can nations
rely on wind power as a hedge against resource scarcity? More-
over, where will the power come from to build the next genera-
tion of wind turbines as earlier ones retire from service? Alterna-
tive-energy productivists would Jikely point to the obvious—just
use the power from the former generation. But if we will pre-
sumably be using all of that output for our appliances, lighting,
and driving the kids to school, will there be enough excess ca-
pacity left over? Probably not—especially given that the most
favorable windy spots, which have been largely exploited, are
purportedly satisfying less than 1 percent of global power de-
mands. We’ll likely have to fall back on fossil fuels.

Wind is renewable. Turbines are not.

Nevertheless, if we were to assume that NIMBY objections could
be overcome (many could be), that turbines were built large
enough to exceed their carbon footprint of production (as they
Usually are), and that other safety risks and disturbances could
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be lessej‘ned (certainly plausible), is there really anything to pre-
vent wind energy from suPplanting the stranglehold that dirt
coal plants have on the world’s electricity markets? Wind isz
freely available resource around the globe, it doesn’t have to be
mined, and we don’t have to pay to have it imported. There is
however, one little issue—one that is causing headaches on a:
monumental scale—which will lead us closer to understandin
the biggest limitation of wind power. e
Occasionally, wind has been known to stop.

A Frustratingly Unpredictable Fuel

I.magine if your home’s electrical system were infested by grem-
111‘13 that would without warning randomly vary your elec-
\trlcal supply—normal power, then half power, then three-
qt'larter power, then off, then on again. Some days you’d be
Wfthout electricity altogether and on others you’d be overloaded
~with so much current your appliances would short circnit and
perhaps even catch on fire. This is the kind of erratic electrical
: suppl-y that wind power grid operators deal with on a minute-
to-mm.ute basis. Whenever the wind slows, they must fire u
)lipenswe and dirty peaker power plants in order to fill the suij
lzn%:p. E.:/i';en Whel? the wind is blowing, they often leave the
pe t;)ln idle, Wastm.g away their fossil fuels so they’re ready
vhen the next lull strikes. To make matters worse, grid opera-
ors must perform these feats atop a grid of creaky ::ircuitrp that
as des'lfgned decades ago for a far more stable supply. ’
tazr:j;tlonal. ;oal, natural gas, nuclear, and hydroelectric power
o mg:((:)}\;lde asteady stream of power that operators throt-
e demand., Conver.sely, wind and solar electrical
- fes ramatically. Windy periods are especially dif-
0 }?redlct. Even when the wind is blowing more consis-
eat}l’ay Zfl?ed tu}:b'ines. encountexj minor gusts and lulls that can
) mrbinCt their minute-to-minute output. Over still periods,
| es can actually suck energy off the grid since stalled
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Figure 3: Fussy wind Wind farm output varies unpredict-
ably. This chart shows the output of a large South Austra-
lian wind farm (in megawatts) over seventy-two hours. (Data
from Tom Quirk)

turbines require electrical power to operate their massive steer-
ing systems and other idling functions."”

Solar radiation is more predictable in frequency but not in in-
tensity, as shown in Figure 4. Even on mostly sunny days, solar
photovoltaic output can vary due to dust, haze, heat, and pass-
ing clouds."®

Grid operators can handle small solar and wind inputs with-
out much sweat (they manifest as small drops in demand). How-
ever, significant unpredictable inputs can endanger the very sta-
bility of the grid. Therefore, wind power isn’t well suited to
supply base-load power (i.e., the power supplying minimum

demands throughout the day and night). If operators relied on
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Figure 4: Five days of sun This plot shows the output (in kilo-
watts) of a large photovoltaic system in Springerville, Ar-
1zona, over five days. Heat, haze, clouds, and other factors
affect minute-to-minute solar output unpredictably. (Data
from Tucson Electric Power Company)

wind power as a base-load supply, traffic signals, hospitals, and
other essential services would be cut whenever the wind stopped.
Even though wind power companies employ teams of meteo-
rologists to predict wind speeds on an hour-to-hour basis they
still rely on coal, natural gas, hydroelectric, and nuclear I;ower
for backup consistency.

This intermittency is already causing headaches in the coun-
try with the highest number of wind turbines per capita, Den-
mark. Over five thousand turbines produce the equivallant of
about 20 percent of the nation’s electricity demand but not even
half of it can be used or stored within the c‘ountry.‘9 Since the
D'élnes don’t suddenly start using more electricity whenever it’s
Windy, the grid verges on excessive supply, and grid opera-
015 are forced to dump excess electricity into neighboring Nor-
Way, Sweden, and Germany. America’s grids appear even more
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daunting as many cannot handle more than 2 percent intermit-
tent wind power. Even with a national reinvention of the power
network, such as the smart grid projects coming online in Ha-
waii and California, the most optimistic engineers don’t expect
them to handle any more than 30 percent live wind power, even
if more turbines could be erected.

In one way, the Danes are fortunate. They can direct some
excess wind power to Norway, where large pumps thrust wa-
ter high into mountain reservoirs to be tapped by hydroelec-
tric power plants when the wind slows.” This is an effective,
yet expensive, strategy for buffering the erratic output of wind
turbines. In many of the world’s flat windy plains, this sim-
ply isn’t an immediately available option, but turbines can be
wired to mountainous locations for about $3 million per mile.
Nevertheless, accommodating pumped storage on a large scale
would require many more hydropower facilities, which bring
their own set of disadvantages, as we will discuss later. Alter-
nately, wind turbines can pressurize air into hermetically sealed
underground caverns to be tapped later for power, but the con-
version is inefficient and suitable geological sites are rare and
often far away from electricity users. Finally, wind energy can
be stored in batteries, flywheels, or as hydrogen gas, but these
strategies are mind-numbingly pricey, as we shall explore later.
Despite all the hype surrounding energy storage, experts de-

bate whether these options could ever become effective large-

scale solutions within the next thirty to fifty years, let alone in
the more immedjiate future.

Policymakers, journalists, and wind proponents alike regu-
larly misunderstand or misrepresent these windy realities. Pro-
ponents frequently declare that wind power costs the same as
natural gas or just a bit more than coal, but this is misleading. Al-
ternative-energy firms aren’t required to back up their tempera-

mental products, which makes them seem less pricey than they

are in practice. It’s during the power conditioning steps that the
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total costs of wind power start to multiply. The inconsistency
of wind power necessitates a dual system, the construction and
maintenance of one power supply network for when the wind
is blowing and a second network for when it isn’t—an incred-
ibly expensive luxury.

Where the Wind Blows

We don’t always get wind power when we want it, and we less
often get it where we want it. In the United States, the stron-
gest winds are all offshore. The strongest terrestrial gusts blow
within a band stretching from the northern edge of Texas up
through the Dakotas—right where almost nobody lives. Get-
ting the wind crop to cities will be both technically knotty and
expensive. As the director of North Dakota’s Energy and En-
vironmental Resource Center quips, “We produce the crop but
we can’t get it to the grain elevator.” Grid developers will also
bump into right-of-way challenges since most residents disap-
prove of power lines as much as they do of wind turbines. The
Sierra Club is actively challenging grid expansion through na-
tional forests, noting that the coal industry is ready to pounce
on green grids.

. Americans cannot count on a comprehensive smart grid any
time soon, but the projected cost falls within the bounds of rea-
son and an upgraded grid would bring numerous benefits. Most
notably, a comprehensive smart grid would flip the long-held op-

. erating rule of power supply. Instead of utilities adjusting their

output to meet demand, a smart grid would allow homes and
businesses to adjust their electrical use automatically, based on
the availability of power. That’s because a smart grid coordi-
nates electrical sensors and meters with basic information tech-
nology and a communications network akin to the Internet that
can transform dumb power lines into a nimble and responsive
transmission system. When a wind gust blows, tens of thou-
sands of refrigerators will power up to absorb the added capacity
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and when the wind lulls, they will immediately shut down again. .

Of course, not every household and industrial appliance lends
itself to be so flexibly controlled—a respirator at a hospital, for
example—but a smarter grid will nevertheless minimize the need
for expensive peaker power plants and spinning reserve (i.e.,
idling power plants). Given incentives, consumers could trim
peak electricity consumption by 15 percent or more, saving hun-
dreds of billions of dollars in the process.”

Smart grids are less vulnerable to power leaks and electric-
ity pilfering—two big holes in the existing national grid. Fur-
thermore, smart grids are less likely to experience power out-
ages, which cost Americans about $r50 billion every year and
require dirty diesel backup generators to fill gaps in service.”
By simply plugging leaks and avoiding needless inefficiencies,
a nationwide smart grid would save a stream of power equiv-
alent to the raw output of thirty-five thousand large wind tur-
bines. The energy conservation savings that smart grids enable
would be greater yet—probably many times greater. And un-
like the wildly optimistic conjectures propping up alternative
energy policies, smart grid estimations are quite sound; numer-
ous other countries have already rolled out similar upgrades
with great success. Sweden, for instance, installed smart meters
across the nation quite some time ago.

There is much work to be done if the United States is ever to

make similar strides. Regulators will have to coordinate standards
and negotiate how the costs and benefits will be shared between

Capacity Versus Production

Do you know the maximum speed of your car? It is safe to ven-
ture that most divers don’t, save for perhaps German autobahn-
ers, since they rarely if ever reach maximum speed. The same
holds for power plants—they can go faster than they do. A plant’s
maximum output is termed “nameplate capacity,” while the ac-
tual output over time is called “production.” The difference is
simple, yet these two measures are confused, conflated, and in-
terchanged by journalists, politicians, and even experts.

A “capacity factor” indicates what percentage of the name-
plate maximum capacity a power plant actually produces over
time. In traditional plants, operators control production with a
throttle. A small one-hundred-megawatt coal plant will only
produce 74 percent of that amount on average, or seventy-four
megawatts.” For wind and solar, as we have already seen, the
throttle is monitored by Mother Nature’s little gremlins. A 17arge
wind farm with a nameplate capacity of one hundred megawatts
will produce just twenty-four megawatts on average since the
wind blows at varying strengths and sometimes not at all. % Every
generation mechanism is therefore like a bag of potato chips—
only partially full—as shown in F igure 5.

' In order to match the production of a large 1,000-megawatt
cc?al-ﬁred power plant with a wind farm, 1,000 megawatts of
wind turbines won’t be enough. For an even swap, we’d need
more than three times the wind capacity, about 3,100 mega-
Watts. Both a 1,000-megawatt coal plant producing on average

the nation’s three hundred utilities, five hundred transmission
owners, and hundreds of millions of customers. Additionally,
a connected smart grid will require a different form of security
than comparatively dumb grids of today. Unfortunately, these
responsible tasks are all too easy to cast aside when the magical
lure of solar cells and wind turbines woos so insistently upon the
imaginations of politicians, environmentalists, and the media.

at 74 percent of capacity and a 3,100-megawatt wind farm pro-
ducing on average at 24 percent of capacity will yield about the
.S%m.e output over time. Of course, this hypothetical comparison
1s still inadequate for real-world comparisons given the inconsis-
.tency of wind power. Therefore, energy analysts use a reliabil-
1ty factor to measure the minimum percentage of wind power
that turbines can deliver 90 percent of the time. Taking this into
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In fact, the rise of wind power in the United States has sadly
not shuttered a single coal-powered plant.® So why might we
think building more turbines will magically serve us any bet-
ter? Well, it’s likely because the story lines surrounding wind
power are so compelling. And it just so happens that part of that
magic was manufactured.

100

Manufacturing the Magic

When President Obama premiered his clean energy initiative
in Newton, Iowa, he cited a prominent U.S. Department of En-
ergy (DOE) report showing that the nation could easily obtain
20 percent of its electricity from wind turbines by 2030—he
may have been completely unaware that the report’s key data-
set wasn’t from the DOE at all. In fact, if genuine DoE cost and
performance figures had been used, the report’s authors would
likely have come to the opposite conclusion—ao percent wind
by 2030 will be logistically complex, enormously expensive, and
perhaps ultimately unachievable.

Much of the enthusiasm surrounding wind power in recent
years has grown out of this prominent Bush-era report entitled
20% Wind Energy by 2030, which concludes that filling 20 per-
cent of the nation’s grid with wind power is achievable and will
come at a cost described as “modest.” The authoritative DOE re-
port has been held up as a model for charting a course for wind
energy funding; it has been covered by media sources across the
globe, presented to congressional leaders, evoked by two pres-
dents, and supported by the Sierra Club, the Worldwatch In-
titute, the Natural Resources Defense Council, and dozens of
other organizations.” In fact, during my investigative research
on the study, I didn’t come across a single critical review of
ts findings. It is therefore particularly intriguing to note that
1€ report is based on key assumptions, hidden within a second
Ppendix, which are so explicitly incongruent with bona fide
DOE data that many people might have considered them to be

Average U.S, Capacity Factor (%)

Figure 5: U.S. capacity factors by source A capacity factor is the
percentage of the nameplate maximum capacity that a power
plant actually produces over time. Fossil fuel, hydro, and nu-
clear plants attain nearly 100 percent of maximum capacity
when fully throttled, but lulls in demand and cost differentials
leave them producing less. Natural gas is more expensive than
coal, so power companies turn off gas plants first when de-
mand drops. Weather variables dictate wind and photovolta-
ic capacity factors. (Data from U.S. Department of Energy)

account, we would need up to 18,000 megawatts of wind power
to offset a r,000-megawatt fossil-fuel or nuclear plant 9o per-
cent of the time.” As Leigh Glover, a policy fellow at the Cen-
ter for Energy and Environmental Policy at the University of
Delaware, sums up, “When basic calculations are completed for
the number of wind turbines or pv arrays needed to replace the
world’s coal-fired power stations, the resulting scenarios verge

on nothing less than bizarre.””
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outright fraudulent had they notbeen produced within the pro-
tective halo surrounding alternative-energy research. This poE
report, which probably seemed ecologically progressive to its
unwitting list of environmentalist cosponsors, may ultimately
prove a tremendous disservice to their cause.

The report’s most remarkable conclusion is simple. Filling 20
percent of the grid with wind power over the next twenty years
will cost just 2 percent more than a scenario without wind power.®
The conclusion teeters atop a conspicuous pile of cost and per-
formance figures developed by industry consultants, despite the
fact that the DOE already spends millions of dollars tabulating the
same sorts of data on a routine basis. The report cites four “ma-
jor” contributors outside the Department of Energy: a trade or-
ganization called American Wind Energy Association (AWEA)
and three consulting firms—Black and Veatch, Energetics In-
corporated, and Renewable Energy Consulting Services. Would
perhaps any one of these groups have something to gain from
painting an optimistic rendering of wind’s future? It turns out
they all do. And that potential gain can be measured in billions.

When the report was written, the AWEA’s board of directors
included executives from General Electric, JP Morgan, Shell,
John Deere, and a handful of wind power companies includ-
ing T. Boone Pickens’s company Mesa Power. As an industry
group, the AWEA was interested in orchestrating a positive spin
on anything wind. The AwEA salivated in anticipation of pre-
paring a pro-wind report enshrouded by the credibility of the
Department of Energy.

But, there was a problem.

The DoF’s field data on wind turbine performance was too
grim—too realistic—for a report destined to pump up the fu-
ture of wind power. Far more favorable statistics would be re-
quired. And the consultant employed to produce the stand-in
datasets would not disappoint.
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The authors retained Black and Veatch—a consultancy that
- designs both wind farms and natural-gas generation plants—to
develop cost projections as well as key capacity factors for the
analysis.” Remember, a capacity factor is simply the percent-
age of a wind turbine’s nameplate capacity that is actually pro-
duced under real-world conditions—the difference of a per-
cent or two can make or break a wind farm. According to DOE
data, when countries or regions start to install wind turbines,
the average capacity factor goes up at first, then levels off or
-declines as additional turbines are sited in less-ideal locations.
 For instance, between 1985 and 2001, the average capacity fac-
or in California rose impressively from 13 percent to 24 per-
_ cent, but has since retreated to around 22 percent. Over recent
. years, Europe’s maturing wind farms have stabilized below 21
percent.” The U.S. average is under 26 percent, according to
field readings from the poE. That’s why Black and Veatch’s ca-
pacity-factor assumptions, starting at 35 percent to 52 percént
in 2010, and continuing to increase 15 percent by 2030, are par-
- ticularly shocking.
- Black and Veatch’s average capacity-factor estimations rank
among the highest ever published anywhere, let alone in a for-
mal government report. If Black and Veatch knows how to run
the nation’s turbines at such high capacity, then they know some-
thing that nobody else does. Even the pro-wind AWEA caps real-
stic capacity factors ata terribly optimistic 40 percent—so, in-
identally, does the Department of Energy.* In fact, Black and
eatch’s expectation that capacity factors for wind turbines will
increase over the next twenty years conflicts with other DOE re-
ports, which forecast turbulence as future wind farms are forced
to subprime locations.
“The knowledgeable public servants at the poE might have
ughed Black and Veatch out of Washington. But they didn’t.
'hey got them published.
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The justifications for employing such extraordinary assump-
tions are not entirely clear. During my Investigation, a DOE offi-
cial assured me that the Black and Veatch figures “were exten-
sively critiqued and adjusted by experts in the wind and general
energy communities.” Though when I asked a director at Black
and Veatch why their figures differed so dramatically from pog
assumptions, he was rather tight-lipped, insisting only that they
stood by thé methodology as outlined in the report.” That’s par-
ticularly disconcerting. ‘

The report’s methodology section states simply, “Black and
Veatch used historical capacity factor data to create a logarith-
mic best-fit line, which is then applied to each wind power class
to project future performance improvements.” It seems the con.
sultancy assumed that the wind turbine learning curve (i.e., the
idea that past experience with a technology helps to imprave
the technology and reduce its costs) would continue to produce
gains well into the future. While it is well accepted that this oc-
curred through the 1980s and 1990s, the learning curve has since
flattened, as the DoE has documented. Therefore, extrapolating
a select few years of data into the future without acknowledg-
ing the industry’s maturation is as problematic as extrapolating
the growth of high school students to show that by collegé they
will stand taller than giraffes.

In addition to the optimistic capacity-factor projections, the
report’s analysis includes mysterious historical data. Black and
Veatch “estimated” capacity factors ranging from 32 percent to
47 percent in 2005.% The report fails to mention that ok field-
work from that year placed the actual nationwide capacity factor
closer to 20 percent.” (When I asked Black and Veatch about the
discrepancy, they offered no further comment.) These discrep-
ancies aren’t the only surprises lurking.in the report’s appendices.

Black and Veatch assumed that the costs for building, install-
ing, and maintaining future wind turbines will not increase, as
other DOE reports predict, but will actually decrease, due to what
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it black-boxes as “technology development.” But since today’s
turbine designs are already close to their theoretical maximum
efficiency, the future success of wind power may be less influ-
enced by technological development than by social and envi-
ronmental variables. Many of the windiest sites present high
barriers to entry. Since turbines must be spaced at least five
rotor-diameters apart side-to-side and at least ten rotor diam-
eters front-to-back in order to avoid a wind “shading” effect,
vast stretches of land rights must be secured in order to create
even a modestly scaled wind farm. Offshore sites are easier to
procure and have strong, consistent winds, but they are expen-
ive to develop, connect, and maintain for obvious reasons—
inaccessibility, deep sea beds, high waves, corrosive salt water,
hurricanes, and so on. The Department of Energy expects that
uboptimal environments—with greater wind turbulence, wind
variability, and unfavorable site factors such as steep slopes, ter-
rain roughness, and reduced accessibility—will push up the cost
of most of the remaining wind farm sites by some 200 percent.**
When Black and Veatch’s capacity-factor assumptions are
compounded by their cost assumptions, readers are left with an
impression of wind power that is up to séx zimes more impres-
sive than if the analysis were run using the DoE’s own figures.”
This raises the question, Why did the Department of Energy
base its pivotal wind energy report on numbers conjured up by
an engineering firm, with a vested interest in advancing energy
‘production interests, rather than its own data? This is the ques-
tion I posed to the DOE. ‘

- Their response was telling. They made it apparent that even
though the report claims to contain “influential scientific infor-
mation,” its analyses might not be recognized as such by the
greater scientific community.* One of the report’s lead editors
told me, “The 20% Wind work was carried out to develop a pic-
ture of a future in which 20 percent of the nation’s electricity
is provided from the wind, and to assess the feasibility of that
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picture. The work was based on the assumption that reasonable
orderly advancement of the technology would continue, and
that key issues needing resolution would be addressed and fa-
vorably resolved. Hence the work used input information and
assumptions that were forward-looking rather than constrained
by recent history.”*!

~ Indeed, the authors did not allow recent history to stand in
their way. In fact, some might argue that their answer echoes
the rhetoric used to defend the fabrication of data for which no
historical justification or cultural context exists. Energy players
employed such lines of reasoning to suggest that by the 1960s,
nuclear energy would produce abundant clean energy for all,
that by the 1970s, fusion power would be too cheap to meter,
and that solar cells would be fueling the world’s economies by
1986.* With the advantage of hindsight, historians of science
romp in the particulars of how such declarations rose to promi-
nence. They show how genuine inquiry was often pushed aside
to make room for the interests of industrial elites in their attempts
to pry open taxpayer coffers for subsidies. Will future historians
judge the 20% Wind Energy by 2030 report similarly?

Yes, reasons Nicolas Boccard, author of two academic pa-
pers recently published in Energy Policy.® In his opinion, the
kind of tomfoolery going on at the DOE is nothing particularly
shocking. Boccard, who studies the phenomenon of capacity-
factor exaggerations in Europe, found that when solid data do
not exist, wind proponents are all too willing to make “unsub-
stantiated guesses.” They get away with it because the public,
politicians, journalists, and even many energy experts don’t un-
derstand how capacity factors are involved in influencing pros-
pects for wind power development. Or, perhaps caught up in the
excitement surrounding wind energy, proponents may simply
not care, due to a psychological phenomenon called selection
bias, whereby people tend to overvalue information that rein-
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forces their ideology and undervalue that which contradicts it.

Boccard insists, “We cannot fail to observe that academic out-
. lets geared at renewable energy sources naturally attract the au-
~ thors themselves supportive of renewable energy sources, as their
' writing style clearly indicates. As a consequence, this commu-
nity has (unconsciously) turned a blind eye to the capacity fac-
- torissue.” He compared wind farm data across many European
countries, where wind power penetration is many times higher
than in the United States. He uncovered a worrisome gap be-
tween the anticipated and realized output of wind turbines. In
. fact, Boccard maintains, the difference was so large that wind
power ended up being on average 67 percent more expensive
and 4o percent less effective than researchers had predicted. Asa
rule of thumb, he maintains that any éountry—level assumptions
of capacity factors exceeding 30 percent should be regarded as
‘mere leaps of faith.”*
It might seem counterproductive for wind firms to risk over-
nflating expectations, but only if we assume that real-life tur-
bine performance will impact their profit potential. It won’t.
Consulting firms such as Black and Veatch stand to lock in prof-
ts during the study and design phase, long before the turbines
are even brought online. The AwEA manufacturers stand to gain
from the sale of wind turbines, regardless of the side effects they
roduce or the limitations they encounter during operation. And
y placing bets on both sides of the line, with both wind turbines
d natural gas, Pickens was positioned to gain regardless of the
wind’s motivations. If the turbines don’t return on the prom-
3¢, 1t’s no big deal for those in the money. The real trick is con-
Vincing the government, and ultimately taxpayers, into flipping
Oras much of the bill as possible. And one of the best tools for
hieving that objective? A report that can be summarized in a
und bite struts with an air of authority, and can glide off the
resident’s tongue with ease. 20% Wind Energy by 2030.
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It may be tempting to characterize this whole charade as some

sort of cover-up. But the Department of Energy officials I in-
rerviewed were certainly open (if nervous) to my questions;
anyone with an Internet connection can access the report and
its suspect methodologies; and the DOE regularly publishes its
field measurements in a report called the Annual Energy Outlook.
There’s nio secret. Energy corporations develop forward-look-
ing” datasets favorable to their cause, government employees
slide those datasets into formal reports, the Department of En-
ergy stamps its seal on the reports, and the Government Print-
ing Office publishes them. Then legislators hold up the reports
to argue for legislation, the legislation guides the money, and
the money gets translated into actions—usually actions with
productivist leanings. It isn’t a cover-up. It’s standard operat-
ing procedure. This may be good or bad, depending on your
political persuasion. This well-oiled system has operated for
years, with all actors performing their assigned duties. Asare-
sult, Americans enjoy access to ample and inexpensive energy
services and we have a high standard of living to show for it.
But this process nevertheless leads to a certain type of policy de-
velopment—one that is intrinsically predisposed to favor en-
ergy production Over energy reduction. As we shall see, this sort
of policy bent—while magnificently efficient at creating wealth
for those involved—does not so clearly lead to long-term well-

being for everyone else.

Step Away from the Porn-Poms
When Big Oil leverages questionable science to their benefit, en-
vironmentalists fight back en masse. As they should. But when
it comes to the mesmerizing power of wind, they acquiesce- No
op-eds. No investigative reports. No magazine covers. ‘
Nothing.
If environmentalists suspected anything funny about
Wind Energy by 2030 report, they didn’t say anything
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the 20%
about it

,m. pubhc'. Inst(?.ad, fifty environmental groups and research in
stltutei;;)ncludmg the Natural Resources Defense Council, Si
err: ib I , and Lawrence Berkeley National Laboratory o;)ted
2;, ho the—dO’.vczn their windy bets by formally backing the study.
enthen ’ i .
nt ation’s smartest and most dedicated research scientists
physicists, and environmentalists roll over to look u 1 )
eyed 1 worthy of
yed at any corporate energy production report, it’s worthy c}),f
our attentlf)n.’Thm love affair, however, is harmful to the envi-
ronmentalists’ cause for a number of reasons
F- - . = - - - )
o irst, fetl.shlzmg overly optimistic expectations for wind power
e
2 s attention away from another grave concern of environmen
roups—: ing di .
CO gld ps reducing dirty coal use. Even if the United States
uld a 1
al ttam 20 percent wind energy by 2030, the achievement
one i i
2 @ght not remove a single fossil-fuel plant from the grid
ere i i i -
Fhere $ a common misconception that building additional al
Ve_e - - - i
o nergt};ucapacﬁy will displace fossil-fuel use; however
T past years, this hasn’tb : :
. een the case. Produci
bt . ng more energy
"nef ¥y increases supply, lowers cost, and stimulates additiona]
. . .
e ngr <I)nsumpt10n. Incidentally, some analysts argue that the
eployment of wind turbines i
ass de rbines in Europe has not d
e region’s carbon f¢ i e
ootprint by even a singl i
A foor i asingle gram. They point
: , Which prided itself on bei
. eing a solar and wi
5 g and wind power
r
o .the last two decades only to see its greenhouse gas
: ; n}s;e 40 percent over the same period
cond, t i \
oo > the pomp and circumstance around wind diverts at
romc i i )
‘ el alornll)etmg solutions that possess promising social
cal value. In a cash-
dertho e h sFrapped economy, we have to
2y - As journalist Anselm Waldermann points
D1t comes to climate change, i in wi
nergy ge, investments in wind and
i e not very efficient. Preventing one ton of co
uires a relati :
latively large amount of money. Other

S, especia ildi i
> specially building renovations, cost much less—and

€ same effect.”*

d .
Td problem is the problem with all myths. When they
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don’t come true, people grow cynical. Inflated projections to-
day endanger the very legitimacy of the environmental move-
ment tOMOITOW. ‘

Every energy-production technology carries its own yoke
of drawbacks and limitations. However, the allure of a magi-
cal silver bullet can bring harms one step closer. Tliusory diver-
sions act to prop up and stabilize a system of extreme energy
consumption and waste. Hype surrounding wind energy might
even shield the fossil-fuel establishment—if clean and abundant
energy is just over the horizon, then there is less motivation to
clean up existing energy production or use energy more wisely.
It doesn’t help when the government maintains two ledgers of
incompatible expectations. One set, based on fieldwork and his-
torical trends, is used internally by people in the know. The sec-

ond set, crafted from industry speculation and “unconstrained”
by history, is disseminated via press releases, websites, and even
by the president himself to an unwitting public.

It may be time for mainstream environmental organizations
to take note of this incongruence, put away the clean energy
pom-poms, and get back to work speaking up for global eco-
systems, which are hurt, not helped, by additional energy pro-

duction. Because as we shall see, the United States doesn’t have
an energy crisis. It has a consumption crisis. Flashy diversions
created through the disingenuous grandstanding of alternative-
energy mechanisms act to obscure this simple reality.

3. Biofuels and the Politics of Big Corn

Years ago, fairy tales all began with “Once upon
atime...” Now we know they all begin with, “If
I am elected.” —Carolyn Warner ’

.Iowa. That’s the answer to a question that gro
ing numbers of scientists, aid workers, re frte:v-
and environmentalists are asking abo7ut Ie)than 517
and O-theI: biofuels. But before we can address tl(l)e
guestion, it would be helpful to understand what
biofuels are and how they are affecting o

ergy infrastructure. ' s

Biofuels in Sixty Seconds or Less

Like photovoltaics and wind turbines biofuel
are another way to harness power fror;l thes S
b}lt through photosynthesis. Unlike wind tl:?-’
il;mes and solar photovoltaics, biofuels are eas-
y stored and dispatched as needed, much Jik
oil, coal, and natural gas, making t};eir .
far more valuable. | e
. Bef.ore the industrial revolution, biomass mate-
:;acl}sl (i-e., living and recently dead plant material
P as firewood, and biological material, such a;
- gl) were humanity’s primary sources of en-
gy The world’s first mass-produced flex-fuel
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